Abstract-Pollution of the environment, besides doing harm to nature, leads to various diseases of the population living in the contaminated area, including cancer diseases. Environmental pollution of the territory of the Republic of North Ossetia-Alania is mainly caused by enterprises of non-ferrous metallurgy and motor transport. Vladikavkaz, the capital of the republic, where the main stationary sources of pollution are located and the number of vehicles is the largest, is exposed to the hardest pollution. In rural areas of the republic, the state of atmospheric air is consistently satisfactory because of the absence of large industrial enterprises in the countryside and a smaller number of motor transports. The material on the population morbidity of malignant growth in various regions of Vladikavkaz was selected. The functional dependence of the patients' percentage on the age group with a high value of approximation reliability was obtained. The main proportion of newly registered malignant neoplasms falls to age groups over 60 years. The analysis of cancer morbidity showed that in the areas of the republic, as well as in Vladikavkaz, where the level of environmental pollution is higher, the rates of cancer morbidity are higher.
INTRODUCTION
In the modern world, there are opportunities to receive in a relatively short time a huge amount of information about certain features of different investigated objects, which can be fully processed only with the use of modern computer technologies. Due to the fact that the prevailing number of different factors has a spatial reference, it is necessary to develop not just information, but geoinformation support. That is why geoinformation technologies and methods have become one of the main tools for carrying out environmental study, as well as for assessing and monitoring of the state of the natural environment and resources. The development and implementation of new methods of modeling the objects behavior, the movement or propagation of this or that geophysical process, is an important task for the determination of the relationship and correlation of spatial distributions of various physical fields.
The pollution of the environment is a complex and multifaceted problem, but the main one is the unfavorable effects on the population health. Environmental pollution affects more the health of the urban population [1] [2] [3] [5] [6] . According to numerous studies, unfavorable environmental factors can cause significant health disorders even at low levels of exposure. Pollution of the environment, in spite of relatively small concentrations of substances and due to the long duration of exposure, can lead to serious diseases, including cancer [4] . The material on the population morbidity of malignant growth in various regions of Vladikavkaz was selected [8] . A special database for processing and subsequent analysis of the obtained data was developed. The forming parameters of the base included the residence, sex, age of the patient, localization of the lesion of the patient's body. Database connection to the digital map in the geographic information system made it possible to perfom multiple data analysis due to the spatial reference of each record [9] [10] . The distribution of the malignant growth morbidity across the city's area was made on the schematic map of the city in GIS technologies. According to the standard method of polyclinic territorial zoning within the polyclinic service boundaries, morbidity rates for different years were obtained, as well as the mean value for several years [11] , which was put on the map ( Fig. 1) . The pollution of the environment in the Republic of North Ossetia-Alania occurs owing to the stationary and mobile sources. Stationary sources include industrial enterprises, which are represented in the republic by such branches as nonferrous metallurgy,machine building and metal processing, electric power industry, fuel industry, timber and woodworking industry, construction materials production [12] [13] [14] [19] [20] . The main stationary sources of air emissions are the enterprises of metallurgical industry [15] [16] [17] . A major contribution to environmental pollution is made by mobile sources, in particular by motor vehicles, the number of which is growing rapidly from year to year.
II. ENVIRONMENTAL POLLUTION AND CANCER MORBIDITY
Data on air emissions from stationary sources in North Ossetia-Alania for 2010-2016 are presented in Table I . It should be noted that the largest number of atmospheric contaminators is located within Vladikavkaz, the capital of the Republic. Their emissions reach 60% of all air emissions from stationary sources in the republic. The state of atmospheric air in rural areas is consistently satisfactory. This is due to the absence of large industrial enterprises in the countryside and a smaller number of motor transport and other contaminators.
Taking into account the fact that Vladikavkaz is more exposed to environmental pollution, soil pollution with heavy metals (which play an important role in the origin of cancer) has also been analyzed (Table II) . The most polluted area of Vladikavkaz is the Pravoberezhny district, which includes the Iristonskiy and Promyshlenniy municipal districts, where over 132,000 of the city's population live. Among the municipal districts the most
Advances in Engineering Research, volume 182
polluted is the Promyshlenniy district, where large industrial enterprises are situated. Previous studies have shown that the closer the soil is to the industrial enterprises of non-ferrous metallurgy and halos contaminated with heavy metals, the higher the cancer morbidity of the population of Vladikavkaz is [18] . The indicators of newly diagnosed cancer morbidity in North Ossetia-Alania for 2010-2016 are given in Table III.   TABLE III.  COMPARATIVE TABLE OF In the long-term dynamics of the studied period (2010-2016), the main specific weight in the structure of cancer morbidity in the republic belongs to skin cancer. Breast cancer takes the second place. And lung cancer -the third.
The main specific weight of newly registered malignant neoplasms falls to age groups over 60 years. Correlation dependence of the share of the diseased on the age group was determined by calculation (in the GIS system) of the total number of cancer morbidity cases at the polyclinic service boundaries [18] . Using the average value of the number of cases of cancer diseases in polyclinics and making a diagram of dependence of the share of patients on the age group, the shape of the approximating curve was obtained by the least squares technique (Fig. 2) . This type of curve has a clearly expressed quadratic form, which was taken into account in its construction. Taking such a high level of reliability of the approximation R 2 = 0.989, we can conclude that the obtained equation describes the given dependence very accurately. With the help of the determined dependence, the expected number of cancer cases for Alagir was calculated and a comparison with the actual data was made (Table 4) . As the Table 4 shows, the difference between real and calculated values does not exceed 3% of the total number of oncological patients. The study of the dependence of the number of diseases on the distance to pollution sources (the plants "Electrozinc" and "Pobedit" located in Vladikavkaz) was also carried out. Analysis of the population morbidity in the Prigorodny district shows that with the distance from the dumps of "Electrozinc" and "Pobedit" plants, the morbidity significantly decreases for the nearby settlements (Fig. 3) . Thus, the analysis of cancer morbidity showed that in those areas of the Republic, including Vladikavkaz, where the level of environmental pollution is higher, the rates of oncological morbidity are also higher.
III. CONCLUSIONS 1. Environmental pollution of the territory of the Republic of North Ossetia-Alania is mainly caused by the integrated impact of dumps of the enterprises of non-ferrous metallurgy and motor transport.
2. Vladikavkaz, the capital of the republic, where the main contaminators are located and the number of vehicles is the largest, is exposed to the hardest pollution.
3. Thereafter the most polluted area is Pravoberezhny district, where large industrial enterprises, which are contaminating the environment with heavy metals, are situated.
4. The material on the population morbidity of malignant growth in various regions of Vladikavkaz was selected. A special database for processing and subsequent analysis of the obtained data on cancer morbidity of the population, living in the region with intensive mining industry, was developed.
5. The cancer morbidity is higher on the territories where the pollution of the environment with heavy metals is higher. It is determined the closer the soil is to the industrial enterprises of non-ferrous metallurgy and halos contaminated with heavy metals the higher the cancer morbidity of the population.
6. The functional dependence of the patients' percentage on the age group for Vladikavkaz with a value of approximation reliability R 2 =0.989 was obtained by the least squares technique.
7. With the help of the determined dependence, the expected number of cancer cases for Alagir, situated at a distance of 37 km from Vladikavkaz along the straight line, was calculated and compared with the actual data. The difference between real and calculated values does not exceed 3% of the total number of oncological patients. Thus, an empirical expression has been obtained for calculating the expected number of cancer patients for regions with heavy metal contamination, which requires verification at other sites.
